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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method capable of cutting a machining object 
without developing a crack, deviating from the 
predetermined line for welding or cutting on the surface 
of the machining object. 

SOLUTION: A pulse laser beam is radiated on a 
predetermined line 5 for cutting on the surface 3 of the 
machining object 1 under the condition of causing 
multiple photon absorbtion, and making a condensing 
point P agree with the inside of the machining object 1 . 
By moving the condensing point P along the 
predetermined line 5 for cutting, a reforming area is 
formed inside the machining object 1 so as to be along 
the predetermined line for cutting 5. By splitting the 
machining object 1 along the predetermined line for 
cutting 5 making the reforming area a starting point, the 
machining object 1 can be cut with a comparatively small 
force. Since in the irradiation of the laser beam, the 
pulse laser beam is scarcely absorbed on the surface 3 

of the machining object 1, the surface 3 is not melted, caused by the formation of the reforming 
area. 
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(B) l/-if 

3f£9R : ¥3Mcl'-ir»jBN d : YAGW-f 
: 1 0 6 4 n m 

!f"7t^^y HBf®m: 3. 14XlO- 8 cm 2 
%JS^« : Q^-f >y^-/NV^ 
^OjIU^^SC: 1 0 0kHz 



sV\fX®k :30ns 
Ui-tf : 20 v j/mvx 
Is— Vft&M: TEM 00 

(o mmwx 
mm-. 50m 

NA : 0. 5 5 

(D) Jiiia«»**«!tS*i4iKl^<0»iBSK : 1 0 

0 rn m /% 

[0039101 2{±±£jfefrTWU'— !TJnXfc: J: 9flJ 

i£l 3jWB«3;h.TH*. JJBMH=Jt 
ftfc*»^i»«<3JS3*totf>*& £J2 1 0 0 wmgjg 

[0040] ftMUgSffitt 1 3 ^^©JR^i 0 

U r?V^^r>J¥^t#5 0//m, lOO^m. 200^ 
m. 5 0 0/irru 1 0 0 0 jjl mO)%-X (COl vt_fcj£R|fli 

[0041] mx.lf . N d : YAG1/- !f<7Difcg-Cfc.& 

1 0 6 4 n mlCiJ^T , i/'Ja VW&frW&tf 5 0 0// 

%liLtil3&-f & i k .012 tzSfriSs a yi? 

x>M l<7)H£fi3 5 OumX'$>&<DX\ ^"HrfWmz 

*ffi*»4> 1 7 5um<7)mftlzBf&ZtlZ>. Z<7)W&cr>m 

9 0%JjLt.55r<7DT\ V— tf3t^*v'j3>">xVM 1 

StiSHIgSil6 6ft(200 0^4^ ) ami 2M-^mi 
3Ma> r e3»AWl/- if tc J; Sy'Jn >-coflDX#tt 

[0 0 4 2]3r*K ^U^i^x'Mi. jfflMAHffi4ft£' 

ix^'v- u 3 x.^a)mffik mmiz$m-t & £ t £ 
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^t%^tzmm*hwrdfi&&th%&. mwma> 

tvfr—^>Xfoh . v vf a^i^ t flJBJrf&<9ffl»T®li0 1 

[0043] ( 3 ) &nmmm$Tmmmt&cDt§& 

, a^fcfcttSWHM&Pl xiO» (W 
/cm*) PXtX'frUVVXmtf Ins J£lTO*fr"C!fB 
IftS. ^tn/^«*«ftT«< LX. £3£F«JK£*a: 

^^JJSfflt LXli. Rx.Hl x 1 o 12 (W/c 

m* ) x-hh. twxmmm 1 n s u 

*f«Sft«(«OMBJ*Ji. M^tf. ^4 2EU- !fl^JnX 
W^H** (1997*. Ufl)«I10 5JC~SS 

[ 0 0 4 4 ] mz. *m$mma>m#M&wim-2>. 
[siM] *mmmnmiMizi%&u— ftra.-nm^z 
^xwffitz. mi4\tz\ay%miz®mx°zz\s— v 
sdi^b 1 0 0 nwmmmvh h . v— r iaxsa 1 

00t±. r5tLSr^-r&U— T3ti®l 0 1 fc. v 

-^±Lco&t)^vuxmwzm$s-t&tzMzu-*fx. 
gioi s 1^-- ritmfflvm 1 0 2 1 . 1^— if 

^LORIt«fig^WL*»oP-if3tL<7)3attO|nI#5:9 
0' ^tz.hSLol.zWmiStii-zyj 7?S5-10 
3fc, ^^o-f -y 755-1 if 

TKL^mTt-ri.ftTtffl^vxi ost. mmisvxi 

0 5 tm3t $ titz V — if^L *«!IMt $ ixh JniSWR* 1 
*«SiS$ixS«S^ 1 0 7 i: , 1 0 7 $■ Xlftfrft 

Cft^tS^Xft^f-y 1 0 9 k , 1 0 

W^^-^' lilt. 1 0 7 SrXWftVYWrtri*! 

(cit3c-rs zffcfi-iajt^i&S-^S^ozfilix-r-^ l 
13i. ;^Eo^f-y'10 9, 111, 113 
^»$r$iJP-r-I.X7 i -=>'$iJffllSPl 1 5k. 
[0045] ZW^(til{iinX^*D 1 co*M3 i: lS3£-r 

hHW£<r)X\ taxMmmnzxm-hu—fyt^m 

£m%.ay%fok%h. £->X. Zixf-xl 1 3$rZ 

wfrmz&mmtz, zkizxK). t\aMma 1 ^>rt*c 
-^*^pwx (y) w0m<&&mt. mxmmi 



£X ( Y) iXf-^'l 09 (111) KJtOX(Y) 
mxmzfmZit&ZblzJ: Dfrd. x <y)|**x- 
y'10 9 (111) a^tHM&^-Mi:^. 
[0046] P--1f3ft!I 1 0 1 WW* V—fftZmi 

\^Zb1fiX'%Z>\s— fb LX. Zcoitl, Nd:YVO 
t U- f\ Nd : YLFW- f^^V^ryrATV- 

^, Nd: YAGU—if, Nd : YVO»l/- if. N 
d : YLF1/- tfSrfflV^^*W^T'$>-i>. BUfm^t 

[oo47]si mx-\itvommm i ^sni^vp;*. u 

1/^X10 5 iilfe** 8<9—WC*> 4 . ZiXf-y'l 
^&?)-mX'hh . JUIMU l O 5 SrZtt^rr^tc^ 

[0048] U—ftoJj&W 1 0 0li$ £>M. iS>g£ 1 

0 7 t«Bs<ifeini««fli i **ng*ttfcj: ijsaw 
^□^ 7 7S5-i Q>3WJwm\yyx\ ostut 

3\att±tlESS^^"r«5tfflWb*-A^r»J -y? 1 19 
i:. t'-AXriJ y^l \9bmm\sVX 

1 0 5 tcorat^^oW 7^S5-1 0 3^1ESS^L 

SlfflTcill 1 73&»6«^LfcBHB*«tit-A^r'J y 
?1 1 9T^7>aWS*U «I<0£SfS*ufc»I«3lS« 

&94 ? o>f y ? s y- 1 o s^m^i^x 105 
£aau jiii*t*»i vmwrfcyA ysmz&tfm 

[00493 TJDI^S 1 0 OtiS £>{C. f-AX 

ffl U >- X 1 0 5 fc H tmLCEi^ flfciWiaR^ 1 2 

TliMilfCCDfcharge-coupled d 
e v i ce) *)*=7trhh. ®Wf'fey4 >5W*-£ti 

05. ^;o-(.y;S7-103. t'-AXr'jr? 
1 1 9 £«iU Mll/yXl 2 3Ttt«S;h.T««* 
^ 1 2 lTft*S*u Iff-^fc5:l). 

[0050] rtuoaet i o o«§ »«st^p 

1 2 1 *feffi*Siife»«-? f -^36«A*3#i.&a«f f - 
^MSgB 1 2 5 b » tfjDlSS 1 0 0 
&£fl=iiHJffllgP 1 2 7 b . t-^129t, a 
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*» 1 1 7 Tf6£ L^^TSTtO^^*® 3 ±t-^*>* 
htzfrayfUirf ZcvMA^-f^miz 

LxxT-~;m®&i i 5#zixf-yi 1 3*®Wi 
vmtb zbt,z±*). ^wt<rmj^mm3 iz^oxo 

ati 2 mmT-?*mzLxmm3<7>$&m8m 

? 1 2 9 fciH^iiS . Cl^fc X K) . ^E-? 1 2 9 fcifc*: 
HAWSES**.*. 

[00 5 1 ] £«W35 127 (C{±. Xf- >WJ«KB 1 
1 5#>£<0x-^ SMR-r-^Kyiai 2 5*»^><0HfR 

T-rmtxiiv. ztit>coT-?i>mzLxu-*fft 
mmm^i 02, ai&flfcfcsi 1 7mfxy—imw& 

1 1 5 fctW*W4.£ b lz X *) . U— IfflnJDg® lOOt 
[0052] Hl4»tfEll 5*fflOT. 2^St 

^«<7)is 1 miz&& rtoLL-xw&mm-z . m 1 5 

hT'*4. mTtt^llii'V zs *;\X'h& . 

[0053] MJ3im® 1 <r>itmm'&zmmL 
%y.v&&timmz£y)w&~tz>. z^m^mmzm^ 

v^a«^>u-if3KL*f6±i-4i^— r^i 0 1 zmiii 
•th < s 1 0 1 ) . mz. toiMm.®iicvm zzmg.-? 

mztfmii 1 C7)z*fcfrr6]w^s&ssr^-r4 ( s 1 
03). <r*m. p-if3eL<^fe3bftp*«jpi*«i«ji 

zm>ftco&®s.x*h2>. zay&m&*±wmimi 2 
[0054] nvomnm 1 Sr u—^Jnx^s ioo«t 

S£l 0 7tC|»r4. *fC. ti^ffl^iil 1 7j6»6 

T»ra**«*$*Tiiitr««*i ( s 1 0 

5) . JBW5*ifcflJBf ; fje9'fV5**trJDl«««ll 
^*B3SrS«*-?l 2 UzX^mkiTh. Z<nW&rf 

-9\m^y ! -9mm\25i l z^tih. zcommf 
1 7 onrs^m^^BB 3 tfts-r 4 i ^ ^m^T- 

^Sr?H^-r4 (S107). 

[0055] ^ ^ «iX t— ^'SdffllgP 1 15t 

atuzn^f-yi 1 3*zmK$\<r>®mmkh 
( s 1 0 9 ) . ztixzx*), wmmxmi 1 i<rmwt 

2 5iiSif-^a^^. W»r^^5-f V5$r#tf 
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MJ-ttmi i <?mm 3 cowzkwm?- * zmm--$-& . - 

[0056] £ftfflffl& 127 (Cfi^X-f 77S10 
3T^S$ix^i!)»x-^^A*$n-Ci3 0. 

m&T-ftitxT—ismmm 1 1 5Ki*^ix&. *-f- 

>-'iii«gBl 1 SfiicD^i&S^-^wS-^T. U-1T 
^L^*^P*^DXM*^l^F*IgPi:^-l.{ia{C. Z 
ixf-y 1 1 3 Cct *)WLttmn l £ zWcfrftK^Ki 
(Sill). 

[0057]»:t. U— t'ftMl 0 l#>£>^~*f^L£ 

X*f#>a 1 <0i*i«fc<Z>*#jSSft.4 . *LX. SJBrFJg 

yi 1 l*»»S-frT» JffllW!H«W*fl]Brf«5>f>' 
5 (c$ did CJniWfcSfii 1 <Z>l*i»fc:»j£-$-4 (Sll 
3 ) . * LT . MTMrna l > 5 

Tfttf S i t iz X 0 „ tvUMmm 1 £flJBrT4 (Sll 
5) . ZixlzX*}. tiXTtti&m l*isVny+~, T\,zft 

[0058H1 mom&zmsth . ztitzxtm. 

izMftti P Z&toitx . ; U-if3t L fcflWrJ-je^ 
-f *LT. Xi^f-y'10 9^ 

Ytxf-^'l 1 1 .It*;: J: 9. *3fc,6P 

$r*SHfc*« ) fr flBJr!^ A y5lzjQoJ:o fcflnx*f 

mzn bumm&tfb * t » nittmn £ josh* § & 
txmrf^A y 5 tzm^xmittsm 1 

hz\t\tZZ. 9. * vjni*f **j l *«BW 

flJ»rP5£7-f y 5 *>^h*x£^g&i'Jix£#&£ $ -its 

£ t £■ < atrswuft i zwm-th zbttx-zz. 

i o o 5 9 ] m i cttuf . Jnx*f*ft i ^ 

1 £ SSai L . JnX#tf^ 1 O^ffi 3 U 
-if* L jWJ t ^ t (RIRS ft&v Kff«i^f£#* 

«hy«b 3 &mm&>rx - : Jz%v&zti,&%:\,->. 
[0060] a±.wmvfz £ o izm 1 mizxtm. jnx 
nm& i 3 fcnawrfje ? >- 5 #> ^jwitefvMi 

fc«fi*SH#£ 1 4 £ t < . flni**** l £«Brt 
£ <! t ifiX-% h . i^T. tiniMgim 1 j&tWiHOmiflc 



w-ytfmLztLx^hmistsm*. 

xi>mmx'$>&. ±ot, mit^fcifuf, MTMm» 
z®®rtz>z\ti,z£<oimt$ti&msh mz.iz¥m-tei- 

[ 0 0 6 1 ] % 1 09fcr«k*Uf , iwommn 1 

»ftf-yri:*4««H±«0lBII«T*)6. ) */hS<-C 

4. 

[ 0 0 6 2 ] 4ifc. m 1 miZ XtLi£. tiflTttWtm 1 COfll 

mtojuzis—rytzm^&nx'. yj^yvt-y?* 
m^fz-yj ^yyx^^w^M^mmb^h, mt 
if . m 1 6 ic^-r i 3 tcfljBrPje ? -r > 5 j^ssk^r 

ixt>crmmimbzmm~t- &mx'i>mmx'$>& . 

[ 0 0 6 3 ] P-1f»i— PtRR^-r MTt 
it*. Hi 7til^-ir*at4«l«Rfc:tJtt«^8 

■C*i. £it«i, =O0>^— IfftS&l 5. 17, 19*- 
^EiJlt$tL3tHoc01/-1f3t$riDX^^ 1 cOrtgPtA 
3K^CPt-&*>*T»=fir4*i*!l3&»688«LTV^. L'-if 
3KI15, 17 *^<7)#^-if^«iiDX^*^l 1 <7)^® 
33&»4>A»-T4. U-if^l 9*^<?D^-if3t(±jDX 

-iratas* i^sot. is—fft&j wx v —fxtzit 
^bt£h. mm<mmtz£<om%m\'yxw%<xi> 

&%FFmiim&iS<ikZ>ZbW*Smb%h. ifirti. £<^) 
mx-itErOCOU-' WfM 15, 17, 1 9 «fc 9*3fr£ 

[ 0 0 6 4 ] m 1 SJiU-iaeaiJ&sSBRKtJ fti^BSI 

i ffltcflssffljow- rjDx^asriKBB-rs«i^ 
HT'ft 4 . £ *>ewi, a»<op-if3i6aB 2 3 **wbtps 

25, 27, 2 9**iTl^*. T1^^7tjSgP2 5 , 2 
7 , 2 90#*fciJVvCH t*J£EB3*ifc U— ftKM 
2 33&»4>aj»S*t^u-if3b& t -o^(UbiSi 

st^t^RfTOiP!, p 2 . • • -*mt=*ift 
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^ >- 5 1 isarr * #i*ite u-ir** * v-r * -r t -raw 
[oo65] [*2M] <kc *$3mme>m2miz'2 

£<OWCtt» 3B8»tt*mi:l/CL iTa0 8 K 
*4JS$#4 0 0AmgtfK>£E«*?**'N (££) * 

[0066] m2Wc«^.«BrSa{i, Hi A^-fV 

—mnism i o o avia 19.020 tc^-fga*^ 
flussn*. lai 9Rxm2oiz7j^tmmiz^xmm 

■tk. SMM^^3 114, Sj#StU^iA 

h cm^a) 3 3te«»£*rc^&. ^WxA 

y-h3 3(t E**P>i'n3 1 fflkOffiKf* 

WxA3ltt, HI 9tejS3ii543te, &te$J»r# 

#E«x^*-f^^->yT3 7(iI5IS5gi5 3 9$:*LT^ 
d^[US&SP3 9i±, Ettf^xASl^Ei:* 
E*W**?--yr3 74«CJBj*$;h.T*$'). BUST* 
lUgSSP 3 9 ^iate{4Bfj£<i9lBMta (80// mgl ) 
^$^T^S„ 3ri3, 02 0(4. EEflaJH 1 ^*^ lO 

[0067] ifcte. 02 1 (c3t^V>T, Sg2Wc«?,7t 

fMffifc&S^SiStttm (S2Ml:fc^tli, LiT 
a0836»^4ff«S^»>x^s3 1 ) <0»R«f14£8!l 
^-TS ( S 2 0 1 ) . ft©JR#tt»4. #3fc*gft^£JS 

mam l < tiKJtxco^v T3tL S: aat-r* 

1"— f'ftiSl 0 1 SrSUTf & ( S 2 0 3 ) . SS2Wte*J 
WCt4. 0 6 4 nmT"£>-2.yNVl^.j£ ( P 

W) S<9YAGU-if#3i5£§iXTV^. iOTAGl/ 
-1ft4. sWA<7>m t )j&Lffl%t&# s 2 0HzT$>') * 
>\sxmtf6 n st'J) 1 ). rt)VXH*)\s*?\$3 0 Oju JT' 
YAGI/- «f*»6aatS*l4^- tfftLO 
hgli, 2 0jumS8ET*S. 

[ o o 6 8 ] mz . «w««*m<oiPs < s 

2 0 5). «BrM^««iO/?$^ffl^$iX-l»i:. *<?5«| 
5&&3iteg-?v ^x , !f 3t L com#^#«J»r*t#i*m 

4 a te. p-if#L<o3e*i#i*ite*jw- 

-ir#LO*3b£c03ll5ffi* fci*J&*4 ( S2 

07) . fftL<nmt&<ri$mM. 14. w 



[00 69] 02 2\,z^ixhx ote. zmnis—yyt 
tf. s*> +oJBw*fc«nR««tm<oJ!B*f*fc«iivi 
m^LQ^msx*)i>mmmtm (s.mm^^3 

fcte5r&„ U-1f#L«m3fr5<D3EffiS (^«&fi) 14. 

LTt£5£;*ft&. X-Y-ZiXf-y 
JBBJRtefcwCH^ XSttX-r-^'10 9. Yttx-r-i; 
1 1 ISt/ZiiXt-yl 1 3lz£*)ffif8.iitiZ>) ±te 

mmztv/zmmsi o 7csiT^xAy-h3 3i:ft 

»SnfeflJK«3RWH*«aK-S < S 2 0 9 ) . flJBf^ 

T, JWHIPfl 2 l-C«aHMS*KaK^»-C. U- if* 
L^m^^fl]B5rSt^»^0«ii±fc{4a^-S 4 o izz 

mx-r—isi i3^w^xy*-^.xmm^d 
(S2 1 1 ) . ,i,r T-t4, wmmitm uizx^xn 
^tihSMM^ 3 1 cmww&mzMi&m^ 1 2 

I tc4 DMftU JgfllT-^KfflgPl 2 amM* 
tca^v^T. «^ffl3tJiSl 1 7*^ttll#$^3b& £ eJBr 
««««0*aa±'C3!(US*:IS4iJ:'5t:z|*^7 l -^l 1 
30>»ttfiMt£«5eU Xx-^'$iJ»gPl 1 5teffi*-f 

X-r-^W»»l 1514 a^x-^agPl 2 5 
*^offi*^te«^v^T. zixf-y'i \ 3<rmm 

aa* 5 , fugffiftm 1 7*6ffi#s*u«*«flj«tt* 
^wwnmtmvwmMzitim. s ^coaat =5: 

^4^teZ#Xx-v : l 1 3SrW*H-4. 

[0070] m^ffl^Mi 1 73&»^aa»$nfc3eo7* 

( S2 1 3 ) . iiTtt. «Bi^*»«c0l¥$aifa»f 

it'ftZttXx-^l 1 !f3fcL<503t«|*-|6lte»i6 
S** 4 5 te. ^WJPgB 1 2 7 STOW* 1 1 

5teffi*fi-^^iMo. mttm^^ftz^T-^mmm 

I I 5^'zixf-yi 1 3<mwmm.*;U'm-h. ± 

it L 4 3 te . flJBBMR«fKO« $ 3UflH$f *te»J6 L 

■csaesiifc tfjt Lom^^fii^/iftziaix 
•r-^'i 1 3 2rL — rxi*<wmjm&m2it&z.k. 

te4 0. l^-^Lom^^-WBr^^^^^ 

ffia*^T-rs ( s 2 1 5 ) . 
[0071] \s-^ftL<?)m^<mwtt%i.mft<nn%& 



<&1))02-192370 (P2002-192370A) 



f-y'i o gai/YWx^-^'i i i £;f£ffij£-£.g> ( s 

217). is-vxmi o 1 3&»4>aats*utu—if*L 

ti. m2 2lZ7f;Ztl&£olZ. mmwX\ 0 5CJ: 

B*^4iiiB»3 9oiatc»js$nfc]!ifje^»a 

(±34tfeJ:3(c. 80wm) lcBtrE«R7^x^N3 

ftOE*f*^;*?-y73 7*4H*-r4fc*>te, BHBM" 
§ mSSSP 3 9 aiH(c#Jft£*ufcHMMc U— f ft L « 

1 2 9T1IBt4nbt6U— WtLWB»j«h4I 

[0072] zzz\ mmmmtzmm^m u—r 

ftUi, mtMWXl 05t«fc0. H2 2tSSil4 
J: a JC. "ffi«*f*>*^3 1 ?>*H ( W~!f#L#Aflt 

*lfcV>aflTC*3te$*l.*. £*>.*3(C. [HlS#gB3 9(Cl/ 
— tf* LsWSBt S ft&V tfSJTCV— f3fc L 2> £ 

ttCiO. U-1f3l5L*qaB«3 9KAI*f *«)*l»<" 
ZttfXZ. E»«3 9ftU— f3fcL*» 

[0073] i o i *»6aj»s#ifcu— 

L £ . «7 x ; n 3 1 tf> rt*(c*K* P AHSBtr 5 

«tt»**<o us t**tt*. & t . wmmmmt lx 
mmnrntm (ew*P7x^3 i > ^ai&tfa 

[00 74] iJcfc, 12 3-I2 7C^^t. U— f 

W43 2 (aeaatttm) ic*fLT. «m^mi3 2 

Lzmsff&ztizj:*)^ m2 4Rvm2 5izvk%ti& 
£?iz. Wftmmm32e>ftmzt$ii&m%jim.v* 

C0&mc0frt,Zffi'b%7 7v7mt&9tfBl$,Ztl2>. t 
tz. U-?ftL<7)mfc^ls-1 t ftL<7)%Mlz&M-t& 

mwnmttm 3 2 <o£##i*i d azmrr& mz. u- 

tLX\^h. 

[0075] P-if3fci® 101 T^L^nVP 

®mn%mw3 2cD&mz?i^tiWr&. 7 7v7m®9 

14, H2 5C*Sii4J:ac. «Bf««tm3 2<0«* 
D t» o T U -if * L W^^JKft & V iI4«JBr*» 
««3 2<7)^»)^Jg^MJEL^rail^*LT«Sc0^7 
-/^ffl^9*«m$ixrv^<Cli:t^S. l/-f*L<7) 



imm&h h \ ^twwnmtm 3 2 <of£»ji«£3i< -r 

9ra^SH^@<LT, ^j££ft.?>?5-y?3IilE9<7)ifc 

U~ fftLvyg&Xfa&Z v i(2fljffitt**m 3 2 v&m 
3rr*K ttbhU-^XLwMft&co&mftftlzm-iX 

mtmizBf&ztit z t t,z%& . *5«y?«*9ia<z>ia 

m (Bf8.Zixh7 7'y7m&90)m) <r>mmt. U— if 
ft LOm 9 £ fln^SWH 3 2 ( X«*-r 

•£4£fc-?fcSBEWC&*. ^-ifftLtf)4ii9 

£ 7V h <?) fail t> VIST'S) 

[0076] iMLtzmmcowm^f-ytcmix?? 

•y7ffl£9tfBf&2tl&t < S2 1 9 K WlflVWjBJ 

«9*g^S<TJtfiHi-Cfl»f^-4 ( S 2 2 1 ) . 
[0077] 0 2 8—H3 2 Sr#gSLT , feSW 

t-r. mM<7)®m^?-><,zm~>x ? ? ?mm9tfB 
f&zixti®mttmtm (Eiff7xA3 1 > {4. 

7MJ^3 5tca3**nfc»>x^— h 3 3tftft§ 

hi.ttlg&Wvy? 3 4, i<0*5lf-A"y^3 4*^S 
asniRgi^T- (H^-f) . JnBE--H/P36 

. JttE--K/U3 6S:»«S-li:SfeftOJn 
E--K^Ktt*» (H^ii-f) ^tLTl^. ME 
~-H/MB»#SkLTt4. ««JX(4?Sffi^OT^f-i 
x-^^fflv^it*tf#S. ^r*5, H2 8~I13 2^ 
*3V>TI4. I1IS8SB3 9C7)I1^$-«B&LTV^. 
[0078] fffff>iA3 1 imWOgSlzEMZtl 
hb. m2 8lZ7jkZtt&J:oiz. ttM.-th&M.T'Ux 
f773 7 iZttm- h GLmizHBtf 7^3 4 ^ifio'ft 
tlK. ®.3\7-?y7 3 4^m-thS.m c f^ Xi--y 

T3i l < tt3»s-«:«fflrr«?i sK^7«a 

5l^-A- y^34C^gi-ri,ffi«T r /WX^--yr3 7 (E 
W>i^3 1) $r«R»?-y:.|». m\^-y^3A\,z 
^mthmmrri^ Xf 7 /3 7 (Eft^->xA3 
1) ^©»$it.5»fc, H30^?ix^i:-5 1, -7xy> 
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3 1 a^^UfSftS b «5lf-v -y ? 3 4 &imE-- H 
/U3 6 Sr^x^-h 3 3A^SIix4^rr6]^»;^-ti: 
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^•gf$il^S*T ; >'^Xf--yr3 7<i©?|f-Y y ? 
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i?*«S. f- y fy^S^MWITO^ 5 y 

It. &1tmz%i^x®Mi$ix&<7)X\ t]JBic7)*[6iS^tt 

wm±u imjjfa<?>mmz®mzfi5 z twx% 
ttz. tt>H* >y?iz£&y4'»>yiz}tLx. 

?A i/V7W&>\^ <-fhZt tfX~% , 1 o<D3£S3&ft 
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immtmz&£iz9)mL%^. ismmimzw *)tk 
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AC? 5 ■/ ?*gg«SfL4 . fLT, «Br^80*. #58 
cnMzmWL^tlh 97-/9 *«;R3tfT#»WHiffi£ 

«<. r-f fvKym^BUflMrw) 

3l38jitt»£KA, ?^y?(::»oT«»r£fi&<yr<:\ flj 
WraifrflBejattfrti-hU WMUKmfflW$:®%lzfto 
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[0 1 1 2] *l^fc:«43t®Stt»W)flJBf^ 
■(c is wt(4. 9 7 «y f Itlz X i^NSmDnifc: 

5 -y ? tfU—fftlZ X h immuXiZX ffi&Ztlhtz 

wmtzzkiMmx-ht. 

[011334*:, «Bfr#©l3:, 3Bffifttt««fc:JE** 
K#><7)WEmttZ3i-f& ZtlzXK). Z <7)&E.Umz x 

*)%mammtzRVj £ ma lx9?-v9 ^ 
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wsmm**9k\iz$m*h z t a*r & & . 

[0 115]*fc. BRiWCU— Fft*^ 
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